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Features of plasma produced by excimer laser at low intensities
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Investigations of radiative properties of plasma with moderate electron temperatures
(Te about 50–200 eV) and high densities (Ne about 1021–1022 cm-3) are essential for
many applications, such as inertial confinement fusion or x-ray lasers.  In this report,
such a plasma was created by the interaction of a 12 ns, short wavelength XeCl excimer
laser with flat targets at laser flux densities of 4–8×1012 W/cm2, and studied by various
x-ray spectroscopic methods.  Spectral lines of H-, He- and Li-like ions of Na, Mg, and
Al were obtained with spatial resolution.  Shapes and intensities of these lines were
compared to model calculations to determine the spatial distribution of the plasma
parameters up to a distance of 0.4 mm from the target surface.  A numerical simulation of
the laser-target interaction was performed by means of a one dimensional gas-dynamic
code taking into account laser bremsstrahlung, two-temperature gas-dynamics, energy
transfer by electron heat conduction, and the self-radiation of the plasma in a multigroup
approximation.  The comparison of the experimental results with the theoretical modeling
shows that the absorption of short-wavelength laser radiation in a plasma (at these laser
flux densities) occurs by inverse bremsstrahlung in the region with Ne< Ne-crit. Spectra of
Ne-like Ni XIX (with transitions nl-2l' for n=4–15) have been also obtained in such
plasma. The wavelengths of Rydberg series were measured with an accuracy 0.5–2.5 mÅ
and were used to determine the first two ground state ionization energies of Ni XIX.
Effects of configuration interaction were observed in the intensities of the spectral lines.
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